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Preferential Trade Agreements as Stumbling Blocks for
Multilateral Trade Liberalization: Evidence for the United States
By NUNO LIMÃO*
Nearly all countries are currently part of pref-
erential trade agreements (PTAs).1 The impor-
tance of PTAs is difficult to overstate, and thus
understanding their effects has become a central
concern. During the late 1980s and early 1990s
multilateral trade negotiations were stalled
while the United States and the European Union
successfully pursued PTAs. This triggered the
question of whether PTAs promote or slow mul-
tilateral trade liberalization (MTL) or, as Jag-
dish Bhagwati (1991) puts it, whether PTAs are
a “building block” or a “stumbling block” to
MTL. After a decade of theoretical work on that
question, no consensus has been reached and
there is a surprising absence of empirical evi-
dence on it. We use detailed data on U.S. tariffs
to provide the first systematic evidence that the
direct effect of U.S. PTAs was to generate a
stumbling block to its own MTL.

PTAs can affect MTL through various chan-
nels. They can divert scarce negotiation re-

sources, alter the number of negotiating parties
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1 From 1948 to 1994 there were 124 notifications to the
WTO of distinct PTAs by its members. Since 1995 there
have been at least an additional 130. The WTO estimates
that 300 PTAs will be in force by 2005 (www.wto.org).
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and their bargaining power, and affect a coun-
try’s optimal multilateral tariffs in all or a subset
of goods. In Section I we discuss the theoretical
literature. We argue that it has generated inter-
esting insights but almost no econometrically
testable predictions because of its focus on com-
paring aggregate MTL with and without PTAs.
Since, at one point, we observe a country’s
MTL only when it either has PTAs or does not,
it is difficult to construct a convincing counter-
factual for estimation. To address this, we argue
that if PTAs affect MTL, that effect is strongest
on PTA goods, i.e., the subset of goods that a
country imports under its PTAs, and thus we
propose estimating the direct effect of the PTAs
on a country’s MTL by using non-PTA goods as
the counterfactual for the outcome in the ab-
sence of PTAs. Briefly, in our model a country
has an incentive to maintain higher multilateral
tariffs on PTA products relative to similar prod-
ucts that it imports only from non-PTA partners.
Moreover, the multilateral tariff on non-PTA
goods post PTAs is equal to what it would have
been in similar PTA goods prior to PTAs, which
provides theoretical support for our counterfac-
tual interpretation.

The prediction could be tested using a cross-
section of tariffs at the product level. But, to
ensure that we construct a good counterfactual, we
must control for unobserved product characteris-
tics. Thus, we use the time dimension as well and
compare the changes in U.S. multilateral tariffs
in PTA versus non-PTA goods between the
Tokyo and Uruguay Rounds, with most of the
U.S. PTAs having been implemented in be-

2
tween them. By using tariff changes at the
2 The U.S. multilateral tariffs were largely constant be-
tween these rounds because they were bound by agreement.
Changing them between rounds would have implied an
additional cost to the United States: higher tariffs on its
exports as other countries could retaliate since, according to

Article XXIV, countries can’t raise multilateral tariffs after



4 There are opposing arguments for whether the U.S.
PTAs made other countries more or less likely to liberalize
in the Uruguay Round (UR). The objective of some propo-
nents of PTAs in the United States was to use them to bring
other trading partners to the table in the UR. However,
others, such as the U.S. trade representative under Reagan
(William E. Brock), viewed PTAs as a distinct alternative
path to MTL and not necessarily as a tactic to force others
to negotiate in the GATT. Whether the outcome corre-
sponded to either of these objectives is unknowable because
we did not observe the outcome in the absence of U.S.
PTAs. We do know that previous rounds were completed in
the absence of significant U.S. involvement in PTAs, so the
probability of such an event was not zero. Given this, and
the fact that nearly all theoretical work focuses on the effect
of a country’s PTAs on its own MTL, the best we can do is
to control for the observed level of aggregate MTL of other
countries and estimate the direct effect of U.S. PTAs on its
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product level, we can also control for all
determinants of tariff changes that occur at
the industry level. These industry character-
istics— emphasized in various theoretical
models— explain a good part of the cross-
sectional industry variation of trade protec-
tion.3 Thus, our ability to control for them is
important in ensuring that the PTA and non-
PTA goods that we compare are similar.

We find that a stumbling block effect is present.
We estimate that the U.S. cuts in multilateral
tariffs were smaller for products that it imported
under its PTAs relative to similar products that
it imported only from nonmembers. That is, the
direct effect of the U.S. PTAs was to cause the
most-favored-nation (MFN) tariffs for its PTA
goods, which are nearly 90 percent of all goods
in the sample, to remain higher than they would
have been in the absence of those PTAs. The
effect is stronger for goods that the United
States imports from all its PTAs or goods that
constitute relatively larger shares of a given
PTA partner’s exports to the United States.
Moreover, the effect is robust to reverse causa-
tion, which can arise if the choice of goods that
receive preferences depends on MFN tariff
changes. We address the endogeneity by using
several instruments—which we justify and
test—such as transport costs and world price
variables, as well as whether the product was
exported by a PTA partner before the multilat-
eral tariff changes.

By pursuing PTAs, the United States may
have also changed the level of MTL of the
countries it negotiated with in the last round,
which in turn has an indirect additional effect on
U.S. tariffs if there is reciprocity in multilateral
trade negotiations. To control for this indirect
effect, we must model tariff reciprocity empir-

ically. This allows us to isolate the direct effect

ing a penalty from retaliation.
3 Daniel Trefler (1993); Pinelopi K. Goldberg and Gio-

vanni Maggi (1999). Most studies are cross sectional; John
H. Cheh (1974), Howard P. Marvel and Edward J. Ray
(1983), and Robert E. Baldwin (1985) are exceptions, ex-
amining the determinants of U.S. tariff cuts at the industry
level in previous trade rounds.
of the U.S. PTAs on its own MTL, i.e., the
effect that is independent of other countries’
MTL.4 Reciprocity is a key concept in the GATT
and forms the cornerstone of the main economic
models of MTL (Kyle Bagwell and Robert W.
Staiger, 1999a). Thus far, however, there is no
systematic evidence that countries respond with
larger tariff cuts when offered larger tariff reduc-
tions by their partners; so testing this is interesting
in its own right. We test and find that partner
countries’ reciprocal tariff reductions are endoge-
nous, and argue that the timing and mode of the
last multilateral negotiations provide a good in-
strument. After instrumenting, we find reciprocity
for U.S. products not subject to nontariff barriers
(NTBs). We also argue that reciprocity may am-
plify the direct stumbling block effect of U.S.
PTAs.5

Using the estimated effect of PTAs on tariff
reductions, we quantify the impact on domestic
U.S. prices and world prices. In the absence of
PTAs, the changes in prices for PTA goods due
to U.S. tariff changes would, by definition, be
own MTL net of that. We also provide bounds for the total
stumbling block effect that incorporate the indirect effect
and suggest that the direct effect we focus on is the domi-
nant one.

5 The only attempt we know of to measure reciprocity at
all is that of J. Michael Finger et al. (2002). They calculate
that in the UR the weighted tariff reductions concessions of
PTAs. Moreover, given the timing of some of its PTAs in
the early 1990s, the United States could simply wait and not
reduce the multilateral tariffs on PTA goods by as much in
the Uruguay Round (ongoing from 1986–1994) thus avoid-
several countries were not balanced by concessions they
received. Since other trade instruments and nontrade issues
were also negotiated, this finding is not surprising. More-
over, their finding does not preclude the product reciprocity
that we estimate, which requires a positive correlation be-
tween tariff concessions exchanged by pairs of countries,
but not necessarily a balance.



PTAs on the MTL of PTA goods.

6 There are other important contributions; for a survey,
see L. Alan Winters (1999). A different strand started by
Paul Krugman (1991) analyzes the welfare path for exog-
enously expanding trading blocs; Jeffrey Frankel et al.
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the same as for similar non-PTA goods. With
PTAs, we estimate that the price effects for
goods the United States imports under any of its
PTAs were, on average, only 52 percent of those
in similar non-PTA goods. Using our counterfac-
tual interpretation, this implies that the price
change for PTA goods could have been twice as
high in the absence of the direct effect of these
PTAs. If the good was imported from every PTA,
the effect was even smaller—23 percent. Further-
more, we find a similar quantitative effect when
we separate the PTA with Mexico and Canada
(NAFTA) from all other PTAs; we also find that
even individual agreements with small countries
had a significant effect.

In the next section, we discuss the theoretical
literature and the testable prediction. In Section
II we present the empirical model. In Section III
we estimate and quantify the importance of the
direct stumbling block effect. We summarize
the results and discuss some implications in the
last section.

I. Theory and a Testable Prediction

One strand of the literature models the deci-
sion of a country signing a PTA as endogenous
and studies how this affects the country’s own
binary decision to pursue free trade multilater-
ally. Philip I. Levy (1997) shows that the me-
dian voter may reject multilateral free trade
after voting for a PTA, even though he would
have accepted it if no PTA had been available.
Gene M. Grossman and Elhanan Helpman (1995)
show that when producers form lobbies, the PTAs
most likely to arise are those with partners that
have relatively higher costs of production, thus
causing trade diversion. Pravin Krishna (1998)
arrives at a similar conclusion in a different
setup and argues that these PTAs can reduce the
incentive for multilateral free trade. This occurs
because the export rents they generate disappear
when countries liberalize multilaterally, and so
the producers that benefit from those rents op-
pose MTL. Other authors derive the equilibrium
level of multilateral tariffs showing that they
may be higher or lower in the presence of PTAs.
For example, Bagwell and Staiger (1999b)
show how, in a repeated game, PTAs are a
stumbling block if countries are very patient,

and are a building block otherwise. Given the
inherent complexity in modeling PTAs, it is
unsurprising that both outcomes are possible.6

The theoretical work has produced interest-
ing insights but no consensus, thus increasing
the need for empirical evidence. The problem is
that the predictions of most of these theories are
extremely difficult to test econometrically. The
initial research that identifies MTL with free
trade effectively focuses on whether a PTA
changes the probability of a country participat-
ing in a multilateral round. This is a fine theo-
retical approach, but by itself it cannot answer if
we expect that PTAs promote or slow down
MTL because, given a round, the degree of
liberalization may vary because of PTAs. Per-
haps recognizing this last point, several authors
focus instead on deriving directly the level of
the multilateral tariff with and without PTAs.
The difficulty with testing the latter (and the
former) is that we never observe the counter-
factual, e.g., if a country has PTAs during a
particular round, it is impossible to observe how
much liberalization it would have undertaken in
the absence of those PTAs.

The ideal testable prediction would focus on
a counterfactual that is observed and still allow
us to infer the level of multilateral tariffs in a
given product or set of products with and with-
out PTAs. Our proposal to get as close as pos-
sible to this is to explore the cross-sectional
variation of tariffs in a country. More specifi-
cally, we propose to use a theory that predicts
that, after controlling for product characteris-
tics, two products have the same multilateral
tariff unless either is imported under a PTA.
The tariff for the non-PTA good can then be
used as the counterfactual for what the tariff
would have been for a PTA good in the absence
of PTAs. The estimated difference in tariffs
between the two goods measures the impact of

7

(1996) develop extensions of it.
7 One could compare the aggregate MTL of a country in

different multilateral rounds—one round where it had PTAs
and the other without. But with so many other possible

determinants of aggregate MTL, it would be hard to con-
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Limão (2002) provides a fully specified
model of the interaction of PTAs and MTL that
is useful from an empirical perspective for two
reasons. First, it delivers the type of testable
prediction just described. Second, it provides a
motive as to why even the PTAs with small
countries (from a trade perspective) may cause
a large country to change its multilateral tariffs.
The latter feature is important because many of
the U.S. PTA partners are small and other mod-
els would predict they have no effect on the
U.S. MTL because such models are driven by
the effects of the PTAs on trade volumes and
prices, which are absent if the PTA partner is
small.8 The U.S. benefit from PTAs with small
countries is derived from the cooperation it ex-
tracts in nontrade issues, which it “pays for”
with trade preferences.9 Below we argue that
the basic mechanism generating a stumbling
block in this model extends to models where
nontrade issues are not necessarily important.

In Limão (2002) there are two symmetric
regional blocs, each containing two countries,
Large and (PTA) Partner. There exist two ex-
ternalities within each bloc. First, both govern-

ments can provide a public good with regional

fewer PTAs.
8 The share of total U.S. imports in 1994 for products

that were given preferential treatment was 12 percent for
NAFTA, but only 3 percent for GSP and less than 0.4
percent for Israel, as well as for ATPA and CBI (www.
usitc.gov/ave.pdf, accessed 06/03).

9 Current examples include U.S. agreements with Jordan,
the Andean countries, and other Latin American and Carib-
bean countries, and the preferential treatment to developing
countries through the GSP.
spillovers. Partner places a negligible weight
on the public good, which results in an under-
provision from Large’s perspective. Second,
Large can use a tariff to depress the price of
Partner’s exports. They can internalize these
effects via a PTA where Large lowers its tariffs
on Partner’s exports in exchange for an in-
crease in the latter’s provision of the public
good, i.e., cooperation in nontrade issues.10

The large countries in the two blocs also face
a terms-of-trade externality between them and
internalize it via multilateral trade negotiations.
These negotiations occur prior to the PTAs and
maximize the two large countries’ joint objec-
tive.11 According to the MFN in the WTO, a
multilateral tariff reduction between two mem-
bers must be extended to all members. WTO
rules allow for exceptions, however, where
Large can offer a preferential tariff to Partner
lower than MFN.

The stumbling-block effect should now be
clear. If Large negotiates a multilateral tariff of
zero in the goods it imports from Partner, it
cannot offer a preferential tariff reduction. By
raising the multilateral tariff on PTA goods
slightly, Large incurs no first-order cost and it
gains, since it can offer a preference to Partner
and induce it to supply some of the regional
public good.12 This extra benefit from higher
multilateral tariffs is not present in similar
goods that are not imported from Partner.
Moreover, the model assumes that the non-PTA
good enters utility in a quasi-additive way, so it
is neutral about whether it is a complement or a

substitute for the PTA good, which implies that

10 The PTA is modeled such that it does not directly
affect prices or trade volumes of any good subject to tariffs
in Large; its only direct trade effect is to increase the price
that Partner receives for the fixed amount of its exports.
Thus, the impact of this PTA on multilateral tariffs is
present even for small partners. Baybars Karacaovali and
Limão (2005) extend the model to show that the stumbling
vincingly attribute any differences in MTL solely to PTAs.
A similar concern applies if we try to compare the aggregate
liberalization of countries with and without PTAs, as illus-
trated by Faezeh Foroutan (1998). She finds lower average
MFN tariffs for Latin American countries with PTAs after
the Uruguay Round but says that no causality can be drawn
from such a correlation because those countries were mov-
ing away from import substitution during the 1990s, which
implied considerable unilateral liberalization independent of
any effects from PTAs. Our identification strategy is to
assume that, conditional on other countries’ MTL, the set of
non-PTA goods has a similar multilateral tariff with or
without PTAs. We believe that, on average, this condition is
more plausible than either of the ones required to use
aggregate data, e.g., than assuming that in the absence of
PTAs the United States would have had the same aggregate
MTL as Japan in the UR or that it would have had the same
aggregate MTL as itself in the previous round when it had
block effect is also present if the PTA directly causes
changes in the trade volumes.

11 Large’s tariff may also be partially due to internal
political economy motives. This does not affect the results
qualitatively, as shown in Karacaovali and Limão (2005).

12 We assume that Large cannot simply make a transfer
payment to obtain the regional public good from Small. If
Large faced no such constraint then we should not observe
several current PTAs where trade preferences are ex-
changed for cooperation in nontrade issues.
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the optimal multilateral tariff for non-PTA
goods is unaffected by the PTA. The empirical
work requires a weaker assumption for the use
of non-PTA goods as the counterfactual (see
footnote 17).

Governments recognize the strategic effect
described above and take it into account during
negotiations. Both the United Nations Confer-
ence on Trade and Development (UNCTAD)
and beneficiary countries of the U.S. General-
ized System of Preferences (GSP) program reg-
ularly express the concern that MTL in certain
products causes an “erosion of preferences” in
the goods they export to the United States.13

Moreover, there is anecdotal evidence that the
United States responds to these concerns by
maintaining higher multilateral tariffs on PTA
products, even though it lowers the tariffs for
similar products not exported by PTA partners.
A perfect example of this occurred with low-
valued rum the United States imports duty-free
from the Caribbean. When the United States
and the European Union started to negotiate the
elimination of their multilateral tariffs on spir-
its, the Caribbean governments lobbied the
United States and eventually ensured that the
multilateral tariff was maintained on one of
their main exports: low-valued rum. The U.S.
tariff on other types of rum and spirits was
lowered as originally planned, which indi-
cates that non-PTA goods may be a good
counterfactual for the outcome in the absence
of a PTA.14

Some PTAs fit the specific assumptions of
this model closely, and thus the prediction we

15
test applies directly to them. But, the basic

13 According to the international trade director of the
General Accounting Office, policymakers in the United
States are clearly aware of the impact of an “erosion of
preferences” on the willingness of PTA partners to cooper-
ate on nontrade issues (GAO/T-GGD-94-174, June 20,
1994).

14 Testimony before the House Committee on Ways and
Means, May 8, 2001. Accessed June 2003 on http://
waysandmeans.house.gov/legacy/trade/107cong/5-8-01/5-

but must cooperate on labor standards, intellectual property
insight may also apply to PTAs where the gains
for both partners are more directly related to
trade, e.g., NAFTA. Lowering multilateral tar-
iffs reduces the preferential margins that can be
offered. If these preferences have value for the
PTA members, then there is an extra cost to
reducing multilateral tariffs in those products.
The conjecture that this strategic incentive is
also present in models addressing only trade
issues is supported by the results in Bagwell and
Staiger (2004).16

II. Empirical Model

Our empirical model of the U.S. MFN tariff
is given by the following linear approximation:

(1) �it � �Gi zT � �2 zT � �3 Gi � �t � �i

� �It � ��bt � bt
k�1i

k

� ��� � mat
k�1i

k � 	it

i � 1, ... , N; t � 1, 2,

where �it is a measure of the U.S. MFN-bound
ad valorem tariff rate negotiated in period t on
product i. The indicator Gi denotes whether i is
exported to the United States under a PTA and
the indicator zT is equal to one after the PTA
and zero before it. Thus � is the coefficient of
interest—positive if the PTA causes an increase
in the U.S. MFN tariff on PTA goods relative to
non-PTA goods. To ensure that the MFN tariffs
of non-PTA goods provide a reasonable coun-
terfactual for the PTA goods in the absence of
PTAs, we must control for several factors. First,
we control for all unobserved product charac-

teristics through a full set of product dummies,

assumptions.
16 They analyze accession to the WTO in the context of

a pure trade model that uses a sequential bargaining mech-
anism similar to Limão (2002) and show that it can cause
WTO members to hold back tariff reductions on goods
8chri.htm.
15 The PTAs with the Caribbean (CBI) and Andean

(ATPA) countries, for example, fit the key assumptions: (a)
the largest trade partner for both is the United States, which
provides duty-free access to their exports; (b) ATPA and
CBI do not provide preferential trade access to U.S. goods
enforcement, and the war on drugs; (c) those PTAs are small
in terms of both the U.S. import share and their small direct
effect on multilateral trade negotiations; (d) the nontrade
issues that ATPA and CBI cooperate in are important to the
United States. Israel and the GSP also fit some of the
exported by countries expected to accede to the WTO.
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�i. Second, we control for all time-varying un-
observed characteristics of the group of goods i
in each industry I during period t—captured by
�It. This set of time-varying industry dummies
captures tariff determinants that are emphasized
by various theories (e.g., import penetration,
labor intensity, and lobbying strength of domes-
tic industries versus their foreign counterparts).
The last two variables in (1) control for bargain-
ing and reciprocity effects related to multilateral
trade negotiations, which vary over time and
products as we now describe.17

To estimate the direct effect of PTAs on the
U.S. MTL, we relax the symmetry assumption
of the theoretical model and also allow for mul-
tiple non-PTA countries to negotiate multilater-
ally with the United States. Thus we control for
any indirect effects on the U.S. MTL that arise
from other countries changing their MTL in
response to the U.S. PTAs. In (1), 1i

k is an
indicator for whether country k exports good i to
the United States and therefore the last two
variables exhibit product variation since each
country k exports different sets of goods. These
variables measure two important determinants
of tariff changes during multilateral negotia-
tions: the U.S. bargaining power relative to
country k and product reciprocity. We initially
assume the United States is negotiating with a
single country, k, and generalize this to multiple

countries below. To describe and model bar-

17 According to the model in (1), if we could identify �2

econometrically we could actually test the maintained hy-
pothesis that the tariff for the non-PTA products is a good
counterfactual, since �2 � 0 implies that the PTA had no
effect on the tariff of non-PTA goods. However, the United
States changed its MFN tariffs only after negotiating the
multilateral rounds, so we can’t identify �2 separately from
the aggregate tariff change in each round, which is captured
by �t. According to the model in Section II, �2 is zero if the
non-PTA goods are additively separable from PTA goods in
the utility. Although in practice this may not be a valid
assumption for each and every non-PTA good, it is also not
necessary to ensure that on average the MFN tariff of
non-PTA goods is unaffected by PTAs (once we condition
for the U.S. response to other countries’ MTL). For exam-
ple, if a non-PTA good is a substitute for a PTA good, then
a richer model is likely to predict a higher multilateral tariff
for it as well, but it would predict a lower tariff if they are
complements. Any given non-PTA good will have both
substitute and complements in the sample and econometri-
cally the requirement is simply that those second-order
effects average to zero, not for each good but for all.
gaining and reciprocity it is useful to difference
(1) across the last two multilateral rounds18:

(2) ��it � �Gi � �2 � ��t � ��It

� ���bt � bt
k�1i

k

� ��� � �mat
k�1i

k

� �	it i � 1, ... , N.

Some theories of GATT recognize the poten-
tial importance of bargaining power but do
not model its determinants.19 Thus, we will
take a broad and simple view of bargaining
power and argue that, conditional on the other
variables, country k exporting good i is ex-
pected to obtain a relatively larger cut in the
U.S. tariff if, when comparing across the two
trade rounds, either of the following holds: (a)
country k is relatively better prepared for the
negotiation, perhaps because it has more re-
sources to dedicate to it; (b) k imports more of
the U.S. goods such that it has relatively high
market power. Relative economic size is cru-
cial in both of these, and so we use relative
GDP changes as a broad proxy for these and
possibly other changes in bargaining power

20
18 To interpret the estimate of � as the effect of PTAs on
tariffs and be clear about the identification strategy, it is
useful to start with the equation in levels and understand the
timing of events. In (1), t � 1 corresponds to the final
negotiation of the Tokyo Round (1977–1978) and t � 2 to
the final stage of the negotiation of the UR (1993–1994).
For ATPA T � 1991–1992. Similarly NAFTA, Israel, and
CBI were initiated after the Tokyo Round, so differencing
equation (1) between t � 1, 2 leads exactly to (2) for those
four agreements. Some GSP preferences were in place by
the Tokyo Round and thus possibly reflected in the MFN
tariff at t � 1. The United States tightened the eligibility
criteria for GSP between the two rounds, however, which
requires a higher MFN tariff on GSP products to offset the
extra cost on GSP countries imposed by the tighter criteria.
Therefore, we may interpret � in (2) for GSP as an increase
in the stumbling-block effect.

19 Bagwell and Staiger (1999a), for example, model re-
ciprocal trade negotiations and argue that the initial stage is

precisely the determination of a specific world price vector,
which is the outcome of bargaining.

20 This proxy should be reasonably positively correlated
with the effects it tries to capture. First, the gain from
negotiating a given reduction in another country’s tariffs is
increasing in the total amount of exports, so an increase in

size increases the incentives for a better negotiation team
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an increase in k’s bargaining power relative to
the United States, as proxied by a fall in the
log difference of GDP in the United States
and country k, (bt � bt

k), causes the United
States to lower its tariff in the goods exported
by k, i.e., � � 0.

A potentially important determinant of differ-
ential liberalization across products is reciproc-
ity—the extent to which the United States
reduces its tariffs by more when its partners
offer larger tariff reductions. Reciprocity in
multilateral negotiations is typically sought in
first-differences (Bhagwati, 1991), i.e., negotia-
tors focus on changes in protection as opposed
to their level; these are often called market
access concessions. If product reciprocity is fol-
lowed, then the larger the aggregate market
access concession k offers to the United States,
i.e., the larger �mat

k in (2) is, the larger the U.S.
tariff reduction, ���it, is on the products
exported by k. So if reciprocity occurred, then
� � 0.21

To aggregate a country’s proposed change in
market access over all goods, negotiators in
GATT commonly use two methods, which dif-
fer in how the tariff changes are weighted.22

Using either of them, we can express the aggre-
gate change in k’s market access as �mat

k �
�j(���jt

k)wjT
k , where ���jt

k is the percentage
tariff reduction by k in each imported good j.
For a given weight, larger reductions by k in-
crease market access for the United States and
so, if negotiators reciprocate, lead to a lower
U.S. tariff in each good i that k exports to the

United States.

changes in bargaining power.
21 We may expect to find product reciprocity because, in

the UR, negotiators used a product-by-product approach
rather than agreeing to reduce tariffs across the board ac-
cording to a formula (Bernard M. Hoekman and Michel M.
Kostecki, 2001, p. 133).

22 One measure uses k’s import share of good j in all of
k’s imports as the weight. The other is the “trade coverage”
measure, which uses the value of k’s imports in j as the
weight (Hoekman and Kostecki, 2001, p. 124). In the data
section, we discuss which we use. See our working paper
for more discussion on these.
The last issue to address in the estimation is that
of multiple exporters for any good i to the United
States. According to the principal supplier rule in
the GATT, countries negotiate only with the top
exporters; so we aggregate the observations for
each good i in (2) over its principal suppliers to the
United States using their individual export value
as a share of their total value exported to the
United States, siT

k . Using this and the derived mar-
ket access expression above, we write (2) in terms
of estimable coefficients as

(3) ��it � �Gi � a � aI

� ��k siT
k ��bt � bt

k�

� ��k siT
k ��j��jt

k wjT
k � � ui

i � 1, ... , N,

where a denotes an intercept that estimates the
average MFN tariff change for the excluded
industry (miscellaneous manufacturing); and aI
represents the set of included industry dummies.
We estimate (3) and test if � is positive. More-
over, if bargaining power and reciprocity are
important determinants of multilateral tariff set-
tings, then we expect � and � to be positive.

A. Endogeneity

To obtain consistent estimates for the param-
eters in (3), we must address the following
potential endogeneity problems associated with
the reciprocity and PTA variables.

The reciprocity variable may be subject to re-
verse causation because, if reciprocity did occur, a
fraction of k’s tariff reductions would be due to
reductions in U.S. tariffs on k’s products. We use
two related facts about the timing and mode of
negotiations in the Uruguay Round to construct an
instrument for reciprocity. The market access ne-
gotiations started in 1986 but were stalled until
1992, during which period various countries lib-
eralized unilaterally.23 This decision to liberal-
ize was primarily domestic, e.g., moving away
from import substitution strategies, and not con-
and also the resources available to it. Moreover, numerous
empirical gravity estimates show that GDP is one of the
strongest determinants of bilateral imports and exports
(more so than GDP per capita, for example). Both of these
suggest that a measure of size, rather than income per
capita, for example, is more appropriate to capture broad
ditional on other countries lowering their tariffs,

23 In the data, all countries show some unilateral liber-
alization with the least occurring among E.U. members.



effect than changes in the tariff level. The av-

24 This is possible because the decision to export may
depend mainly on a country’s relative resource and factor
abundance, and the world price and trading costs associated
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i.e., it was not reciprocal. Nonetheless, based on
interviews with the negotiating delegations,
Finger et al. (2002) report that “according to
delegations the informal practice was [... that]
countries that had, after 1986, unilaterally re-
duced their tariffs would be given ‘credit’ at the
round to the extent that they bound these cuts at
the round” (p. 121). Therefore, the unilateral
liberalization by U.S. partners between 1986
and 1992 was “predetermined” relative to U.S.
tariff reductions negotiated between 1992 and
1994 but relevant in affecting the extent of those
U.S. cuts, because the United States responded
to that unilateral liberalization ex post in the same
way it responded to tariff reductions, negotiated in
1992 to 1994, that were explicitly reciprocal.
Thus, we use a country’s unilateral liberalization
(1986–1992) as the instrument for its total liber-
alization (1986–1995). The negotiated tariffs
were implemented between 1995 and 2000.

The preferences captured in the PTA variable
may also be endogenous to tariff changes. For
NAFTA, all the products in our sample receive
preferences, whether or not they are exported by
Canada and Mexico; therefore, the identification
relies on whether a product is exported by them to
the United States. But for the other PTAs, not all
goods receive preferences, raising the question of
whether the decision to grant a preference in a
given good was determined by changes in the
U.S. MFN tariffs. The first step we take in ad-
dressing this issue is to use preferences that were
determined before the changes in the U.S. MFN
tariff were implemented. Using the “predeter-
mined” preferences may, however, be insufficient
if some of those MFN tariff changes were ex-
pected. The industry dummies in (3) address this if
the main expected differences are across indus-
tries. But there may also exist product character-
istics that indicate if the tariff change will be high
or low. For example, a product protected by an
NTB on any country can indicate how a tariff will
subsequently change. Therefore, we control for
the existence of NTBs in estimating (3).

We test and find that using predetermined pref-
erences and industry and product controls does not
fully solve this endogeneity problem, so we in-
strument for Gi. The instruments we use include
whether the PTA partners exported the good to the
United States before the Uruguay Round indepen-
dently of whether a preference was received. This

is a reasonable instrument because it is correlated
with the set of goods that are exported and receive
preferences. Moreover, the decision to export a
good prior to that round may be independent of
the subsequent MFN tariff changes so that the
instrument is uncorrelated with the error term in
(3).24 To test the exogeneity of this instrument, we
include other instruments that capture whether a
particular good is likely to be exported—transport
costs and world price changes prior to that
round—which are a priori more likely to be ex-
ogenous relative to tariff changes implemented
after the round is finished. We use the extra or-
thogonality conditions implied by the last set of
instruments to verify the exogeneity of exports as
an instrument.

III. Estimation

A. Data

Table 1 provides summary statistics for the
main variables (we provide detailed definitions
for each variable in Appendix Table 1A). By
1994 the United States provided preferences to
Canada and Mexico under NAFTA (effective in
1994), Israel (1985), several developing coun-
tries under the GSP (1976), Caribbean countries
(CBI, 1984) and Andean countries (ATPA,
1992). To test if small PTAs have an individual
impact, we construct separate variables corre-
sponding to Gi in (3), e.g., ISRAELi � 1 if
product i is exported by Israel with a preference
in 1994. The fraction of such goods ranges from
0.83 for NAFTA to 0.15 for ATPA. We also
construct the union of the individual PTA vari-
ables, ANYPTA, to estimate the average stum-
bling block effect, and their intersection,
EVRPTA. These account for 0.89 and 0.049 of
the goods.

For the dependent variable, we use the
growth of the MFN ad valorem tariff factor,
� ln(1 � �it), which we can translate into price
effects and is therefore more informative about
the economic impact of the stumbling block
with that good.



we do not report here.

25 Significant at the 1-percent level according to a simple
t-test of difference in means.

26 These 69 industries span a varied set of products,
including agriculture, prepared foods, chemicals, metals,
plastics, leather, textiles and apparel, footwear and machin-
ery, and vehicles. In the two-digit industries with non-PTA
products, the proportion can be as high as 60 percent and on
average it is 12 percent. In our working paper, we provide
evidence of the difference in PTA and non-PTA good tariff
reductions for each PTA within several separate groups of
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erage negotiated reduction of the U.S. tariff
factor was 2.9 percent.

We construct the bargaining power variable
as described in the previous section. To con-
struct the reciprocity variable for each country
k, �j��jt

kwjT
k , we use the import weighted aver-

age tariff reduction calculated by Finger et al.
(2002). It consists of the tariff reductions for
each WTO member, k, in the Uruguay Round
for each product, j, weighted by that product’s
import share for each k. They calculate two
variants: all tariff reductions from 1986 to 1995
and reductions from 1992 to 1995. From these
we construct our measure of unilateral liberal-
ization from 1986 to 1992, which we use as an
instrument. We weight both unilateral and total
liberalization by the principal exporter share,
siT

k , as described above. On average, the U.S.

TABLE 1—SUMMARY STATISTICS

Variable Mean St. dev. Min Max

USLIB �2.89 3.21 �32.2 3.17
ANYPTA 0.891 0.312 0 1
EVRPTA 0.049 0.216 0 1
ANYPTAxHI_EX 0.197 0.398 0 1
NONAFTA 0.605 0.489 0 1
NAFTA 0.826 0.379 0 1
ATPA 0.145 0.352 0 1
CBIa 0.186 0.389 0 1
GSPa 0.467 0.499 0 1
ISR 0.279 0.449 0 1
BARPOW �30.9 21.5 �70.5 93.0
TOTLIB �51.3 11.3 �89.5 �0.593
TOTxNTB �16.2 24.4 �81.9 0
NTB 0.324 0.468 0 1
DS 0.047 0.213 0 1

Notes: Number of observations: 5,079. There were 7,853
unique eight-digit tariff lines for which the WTO tariff data
were available before and after the Uruguay Round once the
special sections (21 and 22) are excluded. The sample is
reduced once we exclude the lines for which the MFN tariff
was zero before the round (n � 6800). Lines with missing
or zero imports are dropped because the imports are re-
quired to construct TOT and BARPOW (n � 5227). Miss-
ing data on transport costs and preferences further reduce
the sample to 5,079. Please see the working paper for
summary statistics of excluded instruments used in first
stage regressions.

a The members of the ATPA are also beneficiaries under
the CBI and GSP. However, we do not include them in the
construction of the CBI and GSP variables, both because the
benefits under the ATPA are more generous and to mini-
mize multicollinearity problems.
partners committed to reducing their tariffs by
51 percent in the period 1986–1995 (TOTLIB
in Table 1).

B. Estimates

Before presenting the regression results, we
briefly describe how the dependent variable var-
ies according to its PTA status without any
controls. First, consider the basic difference-
in-difference estimate. The mean reduction in
the MFN tariff factor for PTA goods is 2.75
percent. For the non-PTA goods the reduction is
4.03 percent, which is significantly larger.25

Consider now the entire distribution of the
changes. Figure 1 presents kernel density esti-
mates for the two samples, i.e., the “smoothed”
histograms. The density for the PTA goods is
the dashed line—clearly shifted toward zero.
Few PTA goods had reductions of more than 6
percent. That is not the case for non-PTA goods,
as is clear from the “fatter” solid left tail. More-
over, the difference in tariff reductions is
present within several industries and 69 out of
the 93 two-digit harmonized standard industries
contain products in both the control and treat-
ment group, which we use to identify �. Thus
the result is not driven by any single industry.26

Table 2 contains the results from estimating
(3). The first two columns provide OLS esti-
mates for comparison purposes. The remaining
ones contain different specifications in which
we apply a GMM estimator and instrument for
the endogenous variables, denoted by the sym-
bol “†.” All the specifications include two-digit
harmonized standard industry dummies, which

27
industries.
27 We include only products with positive tariffs before

the UR for two reasons. First, when the MFN tariff is zero,
there is often no information about whether a preference
exists, since it is in effect irrelevant. Second, all the tariffs

in the sample that were initially zero remained unchanged



not affect
28 The

we use th
variable.
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FIGURE 1. DISTRIBUTION OF U.S. MFN TARIFF CHANGES FOR PTA AND NON-PTA GOODS
The first point to note is that the estimate for
the coefficient on ANYPTA, � in (3), is positive
and significant over the different specifications,
which is consistent with a direct stumbling
block effect. The OLS estimate for � in column
1 is 0.98; therefore, it is biased downward
relative to the IV estimate of 1.28 (column 3).
As we discuss below, we cannot reject endo-
geneity and thus we should focus on the IV
estimates.28

We may expect the magnitudes of the stum-
bling block effect to vary over different goods
depending on their importance to the United
States or its PTA partners. In column 4 we
include EVRPTA, which is equal to one for
the subset of goods that are exported under
the results.
estimate for � is also positive and significant if
e percentage change in tariffs as the dependent
every PTA, and find that the effect is 60
percent larger for those products. The rum
anecdote for CBI in Section I suggests that
the stumbling-block effect should be stronger
in products that are important exports for a
PTA partner. We test this in column 5 by
interacting ANYPTA with an indicator equal
to one if the export value of the product
exported by a given PTA is above the mean of
its total exports to the United States; the ef-
fect is 48 percent higher for important ex-
ports. The fact that the effect we estimate
varies in a sensible and predictable way over
different goods provides further support that
it is being driven by the PTAs.

If the estimates just described are capturing
the effect of only NAFTA, then PTAs with
small countries should not affect U.S. multilat-
eral tariffs, as predicted by most standard mod-
els. To test this, in column 6 we separate
NAFTA from the remaining agreements and
find that jointly the agreements with smaller
countries also have a significant effect and its

29
magnitude is statistically identical to NAFTA’s.
and are likely to share an unobserved common characteris-
tic. Thus, including those observations would bias the esti-
mates if the proportion of zero tariffs is different for PTA
goods relative to the rest of the goods. In addition, we
include a dummy variable, DS, which accounts for eight-
digit tariff lines which were subdivided in the WTO data
and which we averaged over; eliminating this dummy does
29 Moreover, the number of goods affected is approxi-
mately the same as under NAFTA.



TABLE 2—ESTIMATES OF STUMBLING BLOCK AND MULTILATERAL NEGOTIATION EFFECTS

Dependent variable
USLIB (��)

OLS IV-GMM

(1) (2) (3) (4) (5) (6) (7)

ANYPTA† (�) 0.982*** 0.982*** 1.28*** 1.33*** 1.21***
(0.204) (0.204) (0.328) (0.321) (0.331)

EVRPTA† 0.004 0.778***
(0.139) (0.219)

ANYPTA � HI_EX† 0.584***
(0.110)

NONAFTA† 0.710***
(0.209)

NAFTA‡ 0.799*** 0.815***
(0.149) (0.149)

ATPA† 0.398***
(0.151)

CBI† 0.381***
(0.141)

GSP† 0.658***
(0.220)

ISR† 0.010
(0.097)

BARPOW (�) 0.009*** 0.009*** 0.009*** 0.009*** 0.008*** 0.009*** 0.009***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

TOTLIB† (�) �0.004 �0.004 0.014** 0.015** 0.017*** 0.017*** 0.018***
(0.005) (0.005) (0.006) (0.006) (0.006) (0.006) (0.006)

TOT � NTB† �0.012 �0.012 �0.071*** �0.070*** �0.072*** �0.071*** �0.072***
(0.008) (0.008) (0.011) (0.011) (0.011) (0.011) (0.011)

NTB �0.914* �0.914* �4.02*** �3.98*** �4.11*** �3.96*** �3.88***
(0.480) (0.480) (0.676) (0.668) (0.676) (0.673) (0.670)

DS �0.635*** �0.635*** �0.676*** �0.708*** �0.748*** �0.704*** �0.753***
(0.168) (0.168) (0.170) (0.170) (0.170) (0.166) (0.169)

Constant (a) �2.94*** �2.94*** �2.26*** �2.41*** �2.24*** �2.28*** �2.42***
(0.401) (0.401) (0.478) (0.474) (0.479) (0.431) (0.429)

Observations 5079 5079 5079 5079 5079 5079 5079
Adj. R-sq. 0.18 0.18 — — — — —
Hansen’s Jpa — — 0.64 0.85 0.73 0.54 0.56
C-stat pb — — 0.39 0.71 0.66 0.49 0.60
Exogeneity test pc — — 0.00 0.00 0.00 0.00 0.00
Homosk. pd — — 0.00 0.00 0.00 0.00 0.00
No. of parameters 98 99 98 99 99 99 102

Notes: Standard errors in parentheses. Harmonized standard two-digit dummies included but not reported.
* Significant at 10 percent.
** Significant at 5 percent.
*** Significant at 1 percent.
a Test of overidentifying restrictions. Probability at which we reject the null hypothesis that the excluded instruments are

uncorrelated with the error term, and correctly excluded from the estimated equation.
b Probability for rejection of the null hypothesis of exogeneity of a subset of f instruments marked with “‡.” C-stat � Jr �

Ju with a chi-square distribution with f degrees of freedom, where Jr represents the minimized value of the GMM objective
function for the restricted and efficient regression (with all overidentifying restrictions) and Ju the value for the unrestricted,
inefficient, but consistent regression without the questionable instruments.

c Regression-based Hausman specification test for the endogeneity of the variables marked with a “†.” Probability value
at which we reject the consistency and efficiency of OLS.

d Identical result for three versions of the Pagan-Hall homoskedasticity test using the levels of the instruments, the “fitted

906 THE AMERICAN ECONOMIC REVIEW JUNE 2006
value” of the dependent variable, and its square.
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In column 7 we identify the direct stumbling
block effect for each of the individual PTAs,
with the exception of Israel, so even PTAs with
small countries can individually affect a large
country’s MFN tariffs. These average effects
for each PTA apply to a large number of
goods. Even at this disaggregated level, the
smaller PTAs export in over 15 percent of
the product lines in our sample. Moreover, the
United States continues to import from non-
PTA partners in nearly all those lines, which
indicates that the PTA partner is not the lowest-
cost producer.30 Therefore, the small PTAs
have the potential to affect a large number of
non-PTA countries and a nonnegligible amount
of U.S. trade.

To identify the reciprocity effect, we must
address its endogeneity and control for the ex-
istence of NTBs. The measure constructed by
Finger et al. (2002) does not reflect tariff equiv-
alent changes due to NTB changes, so our tariff
reciprocity variable should work as expected for
the products with no NTBs. We test and confirm
this by interacting the NTB indicator with the
reciprocity variable.31 The IV estimates of
reciprocity are positive and significant, rang-
ing from 0.014 to 0.018. So a decrease in the
tariff of a U.S. partner that exports good i
leads to a decrease in the U.S. tariff of that
product. Comparing the insignificant OLS es-
timates with the IV ones, we see the impor-
tance of instrumenting.

Reciprocity, when also followed by other
WTO members, may amplify the importance of
PTAs as stumbling blocks. Suppose k does not
have a PTA with the United States but exports
only PTA goods to that country. Reciprocity
implies that, to the extent that the direct stum-
bling block effect lowers the U.S. aggregate
MTL, as we argue below, then k offers fewer
reductions on the goods it imports from the
United States. The United States internalizes
this effect on itself when choosing its MTL. But
countries that export the same goods will also
face k’s higher MFN tariff and potentially lower

export prices.

30 This could also be due to product differentiation
within hs-8 categories.

31 In products with NTBs, an exporter is less likely to try
to get the United States to reduce its tariffs because it will
still face the protection from the NTB.
The bargaining power elasticity, � in (3), is
positive, as predicted, and significant.

C. Specification Tests and Instrument Choice

The bottom rows of Table 2 present test sta-
tistics for the IV estimation. The Hausman en-
dogeneity tests of the PTA and reciprocity
variables, denoted with the symbol “†,” reject
the consistency of OLS. We reject the null of
homoskedasticity for all specifications, which
suggests that GMM is more efficient than stan-
dard IV. We also cannot reject the validity of
the overidentifying restrictions. Finally, be-
cause tests of multiple overidentifying restric-
tions may have low power, we also test a subset
of the instruments used and cannot reject their
exogeneity.

The instruments in the first-stage regressions
explain a significant part of the variation of each
of the endogenous variables, and we can reject
the null that the instruments are jointly zero.
The first-stage regressions for the PTA variables
can be interpreted as linear probability models
of whether a good is exported to the United
States under a (or any) preferential pro-
gram—so some of the results may be interesting
in their own right. We omit these tables here
due to space constraints, but they are available
in the working paper where we discuss them
(Limão, 2002).

Whether a PTA partner exported a particular
good to the United States before the Uruguay
Round may depend on the U.S. MFN tariff
level, but is unlikely to depend on the subse-
quent change in the tariff. Nonetheless, we test
the export variables and their interactions with
other instruments and fail to reject the null
hypothesis that they are exogenous. We report
the p-value for this test in the row in Table

32
32 See Fumio Hayashi (2000) for an explanation of this
statistic. Testing for the exogeneity of a subset of instru-
ments requires an alternative set, which is considered ex-
ogenous a priori. This explains why we also use the average
U.S. international transport cost for each good as an ex-
cluded instrument. This is a potential predictor for whether
a good is exported under the PTA because, conditional on a
PTA partner exporting a good to the United States, it will
gain more from a preference in that good if there are high
average transport costs, since this implies that it will face

less competition from the rest of the world in the U.S.



908 THE AMERICAN ECONOMIC REVIEW JUNE 2006
reciprocity is unilateral reduction, as explained
previously, and it has a positive and significant
effect on total reduction.33

D. Interpretation of Estimates as Price Effects
and Quantification

We first interpret our estimates in terms of
price effects and then quantify the direct stum-
bling block effect and provide bounds on the
total effect that incorporates the potential indi-
rect effect through reciprocity.

The domestic price for a traded product subject
to an ad valorem tariff � can be written as ln pt

d �
ln(1 � �t) � ln pt

w. We can then define the
pass-through rate from tariffs to domestic prices as

(4) 
 � � ln pt
d/� ln�1 � �t�

� 1 � � ln pt
w/� ln�1 � �t�.

If there is full pass-through, i.e., if 
 � 1,
then it is simple to show that the stumbling
block parameter, �, represents the growth in the
U.S. price for a PTA good relative to a similar
non-PTA good.34 Alternatively, the ratio of the
domestic price growth of a PTA to a similar
non-PTA good is:

(5) � ln pPTA,t
d /� ln pt

d

� � ln�1 � �PTA, t�/� ln�1 � �t�

� 1 � �/ã,

where ã is the estimated average tariff growth for
non-PTA products, so the last equality applies to a
instrument, as well as its interaction with transport costs.
33 All the tests of the reciprocity variable are done jointly

with its interaction with the NTB variable.
34 Using the definition of ln pt

d, equation (4), and recall-
ing that � ln(1 � �t) is the dependent variable in (3), we
obtain � ln(pPTA,t

d ) � � ln(pt
d) � � ln(1 � �PTA,t) � �

ln(1 � �t) � �, where xPTA,t denotes the value of x when the
PTA variable, G, is one.
“benchmark” good with no NTBs and no changes
in bargaining power or market access.

We can also provide an interpretation of the
results if there is incomplete pass-through, i.e.,
if 
 	 1. This is important since the motivation
for countries to seek reciprocal trade liberaliza-
tion in a number of models is precisely that a
reduction in the tariffs of the importing country
increases the price received by the exporter (or
maintains the terms of trade unchanged, as the
importer is also reducing its own tariffs).
Mordechai E. Kreinin (1961) estimates that
more than two-thirds of U.S. tariff reductions in
the Geneva Round were passed on as higher
prices to countries exporting to the United
States, i.e., a pass-through less than one-third.35

We do not know of comparable estimates dur-
ing the last round, but we can provide an esti-
mate of the effect on the relative export prices
of PTA versus non-PTA goods exported by
non-PTA countries. Rearranging (4), we have
� ln pt

w � (
 � 1)� ln(1 � �t), which we use
to derive the ratio of the growth of world prices
for a “benchmark” PTA versus a non-PTA
good:

(6) � ln pPTA,t
w /� ln pt

w

� 
� ln�1 � �PTA, t�/� ln�1 � �t��

� 
�
PTA � 1�/�
 � 1�� � 1 � �/ã

if 
PTA � 
 � 1.

Thus, we obtain an expression similar to (5).
However, (6) applies not when 
 � 1 but
when both 
PTA and 
 are lower than unity,
and we are agnostic about their relative size
for two goods that differ only in their PTA
status.

In Table 3 we apply the interpretations above to

quantify the importance of our estimates. Each
market because PTA partners tend to be regional and have
transport costs lower than the average. In the first stage, the
polynomial of the transport cost variable is jointly signifi-
cant in explaining the PTA variables across different spec-
ifications. For the specification with individual PTAs, we
use changes in the world price between 1990 and 1992 as an
35 Further evidence of market power is provided by Won
Chang and Winters (2002), who investigate the elimination
of internal tariffs between Argentina and Brazil. There is
also ample evidence of imperfect pass-through from ex-
change rates and that the effect is symmetric to that of tariff
changes (Robert C. Feenstra, 1989).



TABLE 3—QUANTIFICATION OF THE DIRECT STUMBLING BLOCK EFFECT

Percent Any PTAa
Any & every

PTAb
Any PTA w/

HI_EXc

Individual PTAsd

NAFTA ATPA CBI GSP

Growth of relative US price of PTA
goods if 
 � 1, �

1.28 2.11 1.79 0.82 0.40 0.38 0.66
(0.33) (0.36) (0.32) (0.15) (0.15) (0.14) (0.22)

Relative price growth,e 1 � �/ã 52 23 31 68 84 84 74
(10) (13) (11) (6.6) (6.3) (6.1) (8.7)

Foreign tariff reduction equivalent,f

�/�
89 145 104 45 22 21 37

(39) (59) (38) (16) (11) (9.9) (16)
Foreign bargaining power

equivalent,g �/�
137 223 233 94 46 44 76
(46) (60) (76) (27) (20) (19) (30)

Notes: Standard errors in parenthesis obtained using the delta method for the nonlinear parameter combinations in the last
three rows. Point estimates for �/� and �/� vary slightly from Table 2 due to rounding.

a Table 2, column 3.
b Table 2, column 4, joint effect of ANYPTA and EVRPTA.
c Table 2, column 5, joint effect of ANYPTA and ANYPTA � HI_EX.
d Table 2, column 7.
e Represents relative U.S. domestic price effect of preferential versus nonpreferential good if 
 � 1 and world price effect

if 
PTA � 
 	 1. ã  a � (�I��aI)/69: the estimated average tariff factor growth for non-PTA products over the set � of 69
industries that contained at least one of them.

f Average tariff reduction required by an exporter of a PTA-type good with share of one in order to overcome the
preferential effect. If the exporter has a share s, then the effect is �/s�.

g GDP growth required by an exporter of a PTA-type good with share of one in order to overcome the preferential effect.
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on other countries’ willingness to liberalize.

36 The reason that the individual PTA estimates of � are
lower than the estimate for any PTA is that several of the
goods exported by the smaller PTAs are also exported under

If the exporter has a share s, then the effect is �/s�.
row provides an alternative measure, and the col-
umns correspond to the IV specifications in Table
2. The first column uses the estimates in column 3
of Table 2. If we assume 
 � 1, then the U.S.
domestic price of PTA goods increased by 1.28
percent relative to similar non-PTA goods. The
average U.S. domestic price growth for a “bench-
mark” non-PTA good was approximately �2.67
percent, and therefore the reduction of the domes-
tic price for the PTA good in the United States
was only 52 percent of that experienced by the
average non-PTA good. Assuming imperfect and
similar pass-through, we can use (6) to interpret
the relative price growth measures in row 2 as
follows. The increase in the export price for a
country without a PTA with the United States that
exports any of the PTA-type goods is only 52
percent of the price increase for a similar non-
PTA good. Using the non-PTA goods as the coun-
terfactual for the absence of PTAs, the results
above can be interpreted as the effects of the U.S.
PTAs on the prices of the PTA goods.

In the second column we consider the effect for
the goods exported by every PTA. The relative
price growth is only 23 percent and we can’t reject

the hypothesis that the average relative price
growth for the goods exported by every PTA was
as low as zero. For important exports for any PTA,
the relative price growth is a mere 31 percent, as
shown in the third column. The last set of columns
in Table 3 uses the significant estimates for indi-
vidual PTAs in column 7 of Table 2. The strongest
effect is for NAFTA, 68 percent, followed by
GSP, 74 percent. The estimates for ATPA and
CBI are identical, 84 percent. The upper bound of
the 95-percent confidence interval for these PTAs
is below 100 percent. So, the price effects for PTA
and non-PTA goods are not similar even for
ATPA and CBI.36

The signing of some U.S. PTAs may have
changed the equilibrium level of aggregate
MTL of other countries, which, because of
reciprocity, provides an indirect channel by
which U.S. tariffs are affected. There is con-
siderable disagreement about whether the
U.S. PTAs had a positive or negative effect
NAFTA.
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To compare the relative importance of the
direct effect of the PTAs and the indirect
effect through reciprocity, we consider a
country that does not have a PTA with the
United States but exports the same good as a
PTA partner. We then ask how much more
this country must lower its average tariff in
order to obtain the same average tariff reduc-
tion by the United States in that good as the
one received by a country that exports a sim-
ilar non-PTA good. If that country has an
export share to the United States close to one
in that good, then the answer is 89 percent for
the specification with ANYPTA (Table 3, first
column). That number is larger for lower ex-
port shares. So, in order to overturn the direct
effect we estimate, the extra MTL that PTAs
needed to have created in other countries had
to be very large, particularly if we note that
the median value for the exporters in the
sample is only 44 percent.37, 38

We can also compare the relative importance
of the direct and indirect effects of PTAs in
aggregate U.S. MTL, i.e., over PTA and non-
PTA goods. Although we did not observe the
values of aggregate MTL in the absence of the
U.S. PTAs, we can consider some bounds on
them and then calculate the total effect of the
U.S. PTAs on its aggregate MTL. We take the
difference of the expected values over all goods
in (3) between the case when PTAs exist, zT �
1 (see equation (1)), and zT � 0. Denoting all
remaining variables by a vector xi we obtain

(7)

E���it�zT � 1, xi� � E���it�zT � 0, xi� � �E�Gi�

��
E��ksiT
k ��j��jt

kwjT
k ����1 � �

k k
��
E��ksiT��bt � bt ����1 � ��.

37 The foreign tariff changes are defined as percentage
changes of the tariff, not the tariff factor; thus the magni-
tudes are larger than those for the dependent variable.

38 A similar statistic for bargaining power shows that a
large increase in a country’s GDP would have been neces-
sary between the Tokyo and Uruguay Rounds to overcome
the stumbling block effect: 94 percent to overcome NAFTA,
and over 40 percent for ATPA or CBI. The highest increases
in bargaining power in our sample were Singapore (51
percent) and the European Union (43 percent).
The expression in (7) captures the total stum-
bling block effect of PTAs as it applies to ag-
gregate U.S. MTL. It reflects the average direct
stumbling block effect, �E(Gi), and the differ-
ence in the multilateral negotiation variables.
Since the values of the reciprocity and bargain-
ing variables are unobserved when zT � 0, we
write them as some proportion of the observed
variables, e.g.,  is E(�ksiT

k (�j��jt
kwjT

k )�zT � 0,
xi)/E(�ksiT

k (�j��jt
kwjT

k )) and � is defined similarly
for bargaining. The most neutral initial assump-
tion is that foreign MTL and bargaining are
unaffected by the U.S. PTAs, i.e.,  � � � 1, in
which case the total effect of the PTAs is simply
the average direct effect �E(Gi) � 1.14 (�1.28
� 0.89).39 If other countries had liberalized
twice as much in the absence of PTAs,  � 2,
then the total effect would be 1.86 (�1.28 �
0.89 � 0.014 � (�51.3)) when � � 1. Even if
they had liberalized half as much,  � 1⁄2 , the
total effect would be 0.78 when � � 1, so the
indirect effect would not offset the direct one.
Moreover, these bounds for the total effect are
statistically close to the direct effect.40

E. Robustness

We have already discussed a number of spec-
ification and robustness tests. Here, we report
two more: robustness to finer industry controls,
and an alternative test of our hypothesis that
attempts to capture whether there is an impor-
tant missing variable bias in the estimation.

We reestimate the main specifications in Ta-
ble 2 using a richer set of industry effects (over
800 four-digit harmonized standard industries).
The estimates, presented in our working paper,
confirm the main results in Table 2 in terms of
the sign and significance of the PTA, bargaining,
and reciprocity variables. This provides further

evidence that the coefficients in Table 2 are not

39 This total effect and the estimate of reciprocity suggest
that the initial neutral assumption should be revised to say
that other countries in fact had less MTL because of these
PTAs. Note also that, by considering the expected value of the
multilateral variables, we take into account both how the PTAs
may affect the probability of the round and the value of
reciprocity and bargaining variables if the round is concluded.

40 The standard error of the estimates is 0.33 for � and
0.31 for E(Gi).
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. 3 LIMÃO: PREFERENTIAL TRADE AGREEMENTS AS STUMBLING BLOCKS: EVIDEN
describe the difference and respective signifi-

41 Although we could use any combination of countries
that are not PTA partners, we think this test is more pow-
erful if the control countries are not completely different
from the PTA partners we test against (Canada and Mex-
ico). For example, we would not want to generate multiple
estimates reflecting combinations of microstates that export
a handful of products to claim that in a majority of cases we
confirm or reject that �c � �c. Thus, we restrict the coun-
tries to satisfy at least one of two criteria: either export at
least one product in each of the 20 sectors considered, as
Canada and Mexico do, or export at least 266 products,
which corresponds to approximately 10 percent of the 2,658
lines that Mexico exported to the United States. The criteria
are sensible, since the identification depends on differences
in the products exported within a given industry. The results
are not very sensitive to changes in the criteria, as we
describe in the working paper (where we also list the 23
included countries). Many of the countries do not qualify
because they benefit from preferences under the GSP. To
compare with NAFTA, we construct all possible combina-

PTA COUNTRIES
biased by omitted political economy or other in-
dustry time-varying effects.

Let us consider an alternative robustness
test. If there were no stumbling block effect,
then there should be no systematic difference
in the change in MFN tariffs for products
exported by a PTA and any given combina-
tion of non-PTA countries. To test this, we
include an additional control group, a country
or combination of countries c that do not have
a PTA with the United States, and estimate
the following for each:

(8) ��it � �c Gi � �c Gic � ac � acI

� �c�k siT
k ��bt � bt

k�

� �c�k siT
k �j��jt

k wjT
k � uic

i � 1, ... , N,

where Gi is the PTA variable and Gic is one if
any of the countries in the group export to the
United States, and zero otherwise. The null hy-
pothesis is that �c � �c in each regression.
Since we do not know which preferences would
be offered if the countries in c had a PTA with
the United States, we assume preferences in all
goods. Thus the only PTA that we can test
NAFTA, since it is the only one in
which all products in our sample receive pref-
erential treatment. But we can, and do, control
for the other PTAs.41

We estimate (8) for each combination c using
IV-GMM, as in column 6 of Table 2, and find
that the coefficient for NAFTA exceeds that for
the non-PTA partners in 92 percent of the cases.
When the point estimate of the difference is
negative, it is not statistically significant. To
tions of one and two countries, a total of 276 combinations.
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cance, we plot the z-statistic for �c � �c.
42

Figure 2 plots the “smoothed” distribution of all
the estimates. If there were no systematic dif-
ferences, this distribution would be centered
around zero. Clearly, the majority of the esti-
mates is positive and significant. Therefore, this
test provides further support that the United
States did not reduce its MFN tariffs on prod-
ucts imported under NAFTA by as much as on
other products not imported from its PTA
partners.43

IV. Conclusion

Are preferential agreements a stumbling
block for a country’s multilateral liberaliza-
tion? This question has been of central con-
cern to economists and politicians in the last
15 years. We provide the first estimates to
show that this concern is well founded for the
United States. Its PTAs caused smaller reduc-
tions in multilateral tariffs of the goods it
imported from its PTAs relative to similar
non-PTA goods. Taking non-PTA goods as a
reasonable counterfactual, this finding im-
plies that the direct effect of the U.S. PTAs
was to cause the MFN tariff for its PTA goods
to remain higher than they would have been in
the absence of PTAs. On average, an exporter
to the United States that did not belong to one
of its PTAs received only 52 percent as large
a benefit (in terms of price increases) if it
exported a PTA good instead of a similar
non-PTA good. This effect is even stronger if
the good was exported by all PTAs or was an
important export for a PTA partner.

The direct stumbling block effect is present
even for agreements with small countries. This
is important because there are many more PTAs
that the United States can still sign with small
countries, and because such PTAs affect products

exported by other small developing countries to

42 We estimate (8) in a modified form, �cGi � �cGic �
(�c � �c)Gi � �c(Gic � Gi), so we test �c � �c directly
using a z-statistic.

43 The level of the NAFTA coefficient, �c, is also infor-
mative. It is always positive and significant, and its median
value is 0.74—within less than a standard error of the value
estimated in Table 1. We also include the variable for PTAs
other than NAFTA. That coefficient is also always positive
and significant, and its median value is also within less than
a standard error of the 0.71 estimate in Table 1.
the United States. These are countries relative to
which the United States is likely to have market
power, and thus smaller reductions in U.S. tariffs
affect their export price adversely.

We also provide new estimates of tariff
reciprocity in multilateral negotiations and
solve the potential endogeneity problem asso-
ciated with it. We confirm that reciprocity is
indeed present for products that were not sub-
ject to NTBs. If other countries followed rec-
iprocity, then the PTAs signed by the United
States may have caused other countries to
reciprocate with smaller reductions on U.S.
products. It is also possible that the U.S.
decision to sign PTAs had an indirect bar-
gaining effect that made other countries more
(or less) willing to liberalize. The bounds for
the total effect that incorporates this potential
indirect effect suggest that the direct one we
focus on is a large component. So applying
our approach to other countries should be
useful in providing incremental evidence. Ka-
racaovali and Limão (2005) do so for the
European Union and find similar effects. In
sum, although we can’t yet definitively an-
swer if PTAs lower worldwide aggregate
MTL, we believe that our estimates provide
an important starting point and suggest that
outcome is likely.

Finally, our approach has the following ap-
plication. With a new trade round under way,
it is important to test if the proposals reflect
the same pattern of the Uruguay Round. It
may also be desirable to avoid it, both be-
cause the stumbling effect is potentially
harmful to a number of countries and because
it directly violates a 1999 WTO decision that
“any preferential tariff treatment imple-
mented pursuant to this Waiver [of the MFN
rule for the purpose of preferential tariff treat-
ment for LDCs ...] shall not constitute an im-
pediment to the reduction or elimination of
tariffs on a most-favored-nation basis.”44 This
was precisely the waiver that the United States
obtained to implement ATPA, for example. One
simple way to ensure that this would not occur is
to use the empirical model in this paper to evaluate

tariff concession proposals.

44 In WT/L/304, p. 2, accessed April 2003 on www.
wto.org/english/docs_e/legal_e/waiver1999_e.pdf.



TABLE 1A—DATA DESCRIPTION

Name
Variable in
model (3) Data/description Sourcea

USLIB ��it ln(1 � �it) � ln(1 � �it�1); �it: US ad valorem
bound rate (post-UR). �it�1 US ad valorem
base rate (pre-UR)

WTO

ANYPTA Gi �1 if exported to the US under any preferential
trade agreement before UR implemented
(1994)

NBER/Feenstra et al.
(2002)

EVRPTA �1 if exported to the US under all its preferential
trade agreements (1994)

� �

ANYPTAxHI_EX �1 if exported to the US under any preferential
trade agreement before UR implemented
(1994) and export value of good i from each
given PTA exceeds the mean export value of
that PTA to the US in all goods

� �

NONAFTA �1 if exported to the US under any preferential
trade agreement except NAFTA (1994)

� �

PTA (NAFTA, etc.) �1 if exported to the US under each of the
respective PTAs (1994)

� �

siT
k Partner k’s export share of top 5 exporters of i to

US
� �

BARPOW �ksiT
k �(bt �

bt
k)

�ksiT
k �(ln GDPt

US � ln GDPt
k) PWT 6.1

�j��jt
kwjT

k where ��jt
k  percent change 95 � 86 � ln(�j95

k /
�j86

k ); wjT
k  share of good j in k’s imports

Finger et al. (2002)

�j��jt
rkwjT

k where ��jt
rk  percent change 95 � 92 � ln(�j95

k /
�j92

k )
Finger et al. (2002)

TOTLIB �ksiT
k �j��jt

kwjT
k �ksiT

k (�j��jt
kwjT

k )
UNILIB �ksiT

k (�j��jt
k � �j��jt

rk)wjT
k

NTB �1 for HS 8-digit product i if the US had any
NTB on it applied to any country in 1993

UNCTAD TRAINS

DS �1 if 8-digit line is subdivided WTO

Note: Please see the working paper for summary statistics of excluded instruments used in first-stage regressions.
a Abbreviations: PWT, Penn World Tables; USITC, United States International Trade Commission; WTO, World Trade
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Organization; UNCTAD, United Nations Conference on Trade and Development; UR, Uruguay Round.
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